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(57)Abstract: 

PURPOSE: To enable a film to possess an expected refractive index formed through a simple 
method by a method wherein AI203 and MgF2 are laminated in four layers on the light emission 
face of a laser element, where each of the laminated films is as thick as X/Ar\, and AI203 and Si 
are formed in five layers on the opposite face of the laser element, where the four layers out of 
the five layers are all X/4n in thickness and the fifth layer is formed as thick as X/2n. 
CONSTITUTION: AI203 (n=1.62) of high refractive index and MgF2 (n=1 .38) of low refractive 
index are formed in a multilayer on the front of a laser element as combined to constitute a 
multilayered film where each film is formed as thick as A/4n so as to lessen the front side of the 
laser element in refractive index and to absorb the refractive index change caused by the 
dispersion of the films concerned in thickness. A five-layered film composed of AI203. Si, AI203, 
Si, and AI203 is formed on the rear side of the laser element, where the outermost layer is 
formed as thick as %J2n and each of the rest is formed X/An in thickness. That is, a single layer 
of AI203 is used in place of a two-layer film composed of Si and AI203 and has an equivalent 
effect. That is, by protective materials and a combination of them, the refractive index 
fluctuation caused by the dispersion of the films formed on the front side in thickness can be 
absorbed, and the multilayered film formed on the rear side is reduced in the number of layers by 
two as compared with a conventional one, so that a thin film having an expected refractive index 
can be easily formed in a simple process and a semiconductor laser of this design can be 
improved in productivity. 
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